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Italy Spain Portugal Ireland Greece
W UK bank £45bn £70bn £15bn £88bn £8bn
exposure

W DebttoGDP - 118.3% 63.5% 81.3% 93.6% 130.2%

Eurozone/EU
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“Unknown Unknowns”(Donald H. Rumsfeld)

Beliefs (“theory”)

Known Unknown

Known

Reality
(“data”)

“X-Events?9|
Fo g
(no data, no model)

Unknown

Source: The authors’illustration on the basis of the 12 February 2002 news briefing of The US Department of Defense.
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GREY
SWAN

Inventor of term
Massim MNicholas Taleb

Definition

Similar to a Black
Swan, except that the
event is predictable to
a certain degree, i.e.,
some warning signs
are observable.

Examples
Extreme weather events,

DIRTY-WHITE
SWAN

Inventor of term
Scott Ryrie

Definition

Unlike a Black Swan,
the event is only
surprising because
cognitive biases (e.g.,
wilful blindness) blind
observers to it.

Examples

RED
SWAN

Inventor of term
Gordon Woo

Definition

Unlike a Black Swan,
the event is a red
herring and is not
actually impactful.

Examples

DRAGON
KING

Inventor of term
Didier Sornette et al.

Definition

Unlike a Black Swan, which
appears to come out of
nowhere, dragon kings are large
extreme events which exhibit
different characteristics from
similar smaller-scale events.
This is due to the emergent
properties of complex systems.

Examples
Financial bubbles

Brisbane floods: Mayor of
Queensland’s flood-devastat-
ed Lockyer Valley neglected
evacuation plans 8

Y2K bug

e.g., earthquakes. Mad cow disease
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28 QA Large number of interacting elements
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24 Non-linear interactions

o 1A

34 Solutions emerge from dynamic circumstances

192 1A

N
1

Elements evolve together in irreversible ways

I emergence

—e

21} butterfly effect

S WA RS =2,

AP K| A o] 28 & Hindsight cannot lead to foresight

TZ=H LI (Systemic Risks) Z7}
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kcal of fuel extracted
FROEI = -«

kcal of direct and indirect energy

required to locate, extract, and

refine that fuel
(Hall, Cleveland, and Kaufmann 1992)
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I Non-bold = event other than a landslide

© 1999-2004 Robert R. Prechter

LANDSLIDE ELECTIONS
i AND
i STOCK PRICES
! 1760-2004

Bull market: Landslide retentions denoted by bold numbers
Bear market: Landslide oustings denoted by bold letters

- Numbers incorporate all re-elections to a second term

Washington 2nd term unopposed (1792)
Jefferson 2nd term electoral landslide (1804)
Madison 2nd term (1812)

Monroe 2nd term electoral landslide (1820)
Jackson 2nd term landslide (1835)

Lincoln 2nd term electoral landslide (1864)
Grant (2nd term electoral landslide (1872)
McKinley 2nd term (1900)

T. Roosevelt 2nd term (1604)

Wilson 2nd term (1916)

Coolidge 2nd term landslide (1924)

F. Roosevelt 2nd term landslide (1936)
Eisenhower 2nd term electoral landslide (1956)
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Johnson 2nd term landslide (1964)
Nixon 2nd term landslide (1972)
Reagan 2nd term landslide (1984)
Clinton 2nd term (1996)

G.W. Bush 2nd term (2004)

"TmoOO®>»

King George ousted by Revolution (1783)
Van Buren ousted by landslide (1840)
Divided election: sectionalism (1860)
Hoover ousted by landslide (1932)
Nixon resignation (1974)

Carter ousted by landslide (1980)
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“=SXtA Algle] £1]” , Collapse of Complex Societies)>(1988)
EllA SHEES

“The upside of down” (2006)
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Arab Spring
(government vs public)

2011 Japanese earthquake
(nature vs humans)

Financial Crash of 2007
(financial services vs regulators)

Eurozone/EU

(EU regulations vs global markets)
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Complexity Innovate

Trend mismatch ACO ntext X— Eve nt Rebirth
(Herding " : (short-term (long-term
behavior; Social mood (critical point) (Trigger) destruction) creation;
regular point) mblas reconfiguration)

« Complexity kills

« Human events cannot be forecast
« Mood biases events

« X-events are necessary for rebirth
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(3) A=t A (bell-shaped) vs. X-Events 27 (fat-tailed)
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(1) X-Eventso| X A2
- UT(unfolding time): X-Events &M A S E77FX| 2| A 7|

- IT(impact time): X-Events& Soff &4 El H 20|L} 0]al 50| 742l
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- TI(total impact=ultimate outcome): 3 ™A, 01X £=X|E Al
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(1) “Finland and 7shocks” T 2HE 7|
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(2) =8 7 Shocks

. The European Monetary Union breaks down
. Nokia's is acquired by one of its competitors ‘
. China suffers weaker growth and introspection

. Pulp and paper industry is leaving Finland

. The consumer price of energy drops by 90%

. Internet crashes

N OO0 o AW NN R

. Floods and droughts cause severe damage in Europe

B 7710 AILtEIL S 301, 2, 6]} Eilf 33 EHl A/t XS 2% 2o I

35



812 Al8|e] X-Events S7AH| (1)

(1) “X-Events under Korean Context” T2HE 712

- etV | 28 A O|efH LM E = 20121 ~20131 IIASA
(FHISEAIREMATL ) SESHT +H

k=

et71 7|9 DIZH AT AR IV, VOl 34 3
| ol= 22 SFI DENT I 2|4
7|92 FEHOl 3{orgo| B AL
£ oAl thN5H LIz X0 st AT
7

O NI
fot
>

0x
K=}
HIr
L)
N
kl

- HZEMEL} EHE 2 Mof o3t 0|2)7} O,
JHsM0| oM UMY MBS K| B Ol o FE
- BT IS AIAM, QPR M, B S BaEol
ojfISol M7|sHe 2TH AlLtE|Q wE

36
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Resilience = jumping forward

Perfor
mance

Awareness

Capability to succeed
in the environment
that is dominated by
uncertainty.

Active learning

Awareness— Organization is
aware of potential shocks and
their impact

Adaptation — Organization is
fast to change the operations
in order to improve the fit
with the markets

Agility — Speed of seizing new
opportunities

Active Learning — Use a shock
as a trigger for improvement

Time
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